Summary.
Retinal capillaries of the rabbit were treated with HCl and collagenase to visualize the pericytes attached to the stromal surface of the capillary walls under the scanning electron microscope. Two types of pericytes were distinguishable on the basis of shape and localization. One type (Type I) had a slightly bulged, fusiform cell body with a few, long, branching cytoplasmic processes, and these cells were scattered mainly in the region of the true capillary. The other type (Type II) possessed a rather flattened and polymorphic cell body from which radiated short irregular cytoplasmic processes, and these cells, which tended to overlap more or less, were present predominantly in the region of the pre-or postcapillary vessels in the capillary bed. The latter type cells were assumed to be the precursors of the smooth muscle cells.
The structure of the pericyte was already reviewed in detail by early light microscopists (ZIMMERMANN, 1923; BENNINGHOFF, 1930) . Recently the pericytes in the retinal capillary have been studied in many species including man with or without silver stain after trypsin digestion, using the light microscope (WOLTER, 1956 (WOLTER, , 1962 MULTU and LEOPOLD, 1964) . All the results are still insufficient in order to understand the precise structure and arrangement of these cells. Although investigation of the fine structure of pericytes under the transmission electron microscope (TEM) has been made by some authors (RHODIN, 1968; DEUES, 1967; MIGNEL and PALACIOS, 1975) there is, to our knowledge, no three-dimensional analysis of the pericapillary cells by the scanning electron microscope (SEM) except a brief report of UEHARA and SUYAMA (1978) who observed the arteriolar perivascular cells digested by collagenase and trypsin prior to fixation under the SEM.
Since the capillary walls are invested by such extracellular components as collagen and a basement membrane, they usually are not able to be viewed in the SEM. extracellular materials with HCl and collagenase, made it possible to visualize the three dimensional structure of the cell surface.
In the present study, the stroma side of the retinal capillary of the rabbit eye was exposed with the original method of EVAN et al. (1976) and viewed by SEM in the present investigation.
MATERIALS AND METHODS
Adult male pigmented rabbits (Dutch Belted) weighing 1.0-1.5kg were used for this study. The animals were anesthetized with Ketaral and killed by perfusion through the left cardiac ventricle with 2.5% glutaraldehyde and 2% paraformaldehyde in 0.1M cacodylate buffer (pH 7.4). The eye was enucleated and hemidissected along its equatorial plane with a razor blade. The posterior hemisphere of the eye was immersed in the same solution for 3hrs or more. After removing the vitreous gel with great care not to damage the retinal surface, the retina was cut into small pieces of 3-5mm in diameter and these were processed according to the method of EVAN et al. (1976) ; the tissues were rinsed several times in 0.1M phosphate buffer The spindle-shaped pericytes with long branching cytoplasmic processes in 0.1M phosphate buffer again and placed in the collagenase solution at a concentration of 10mg collagenase (Sigma, Type II) in 10cc of 0.1M phosphate buffer (pH 6.8) tissue was postfixed in cacodylate buffered osmium tetroxide (pH 7.4) for 2hrs, dehydrated with a series of acetone, dried by the critical point method using liquid CO2, coated with gold by the ion sputtered method and scanned by Hitachi HFS type SEM.
For comparison, some of the retinae fixed with the above solution were prepared for SEM without HCl and collagenase treatment, and the normal fine structure of the retinal capillaries was studied in parallel by routine TEM technique.
RESULTS

AND DISCUSSION
In the rabbit there are loosely arranged capillary loops on the inner vitreous surface of the retina as previously pointed out by KUWABARA and COGAN (1960) and MULTU and LEOPOLD (1964) , whereas in the majority of other mammals these vessels are present intraretinally.
The TEM examination indicates that the wall of rabbit retinal capillaries is composed of a single layer of continuous endothelial cells and occassional pericytes, both cells together being surrounded by a thin basement mem- Fig. 3 . Higher magnification of a pericyte on the capillary wall. Its cell body stands off some-brane. Without any treatment, however, a dense network of vitreous fibers and the coat of the basement membrane covered the retinal capillaries and hindered clear SEM observation of their surface structures (Fig. 1) . The treatment with HCl and collagenase effectively removed not only the vitreous fibers but also the basement membrane and exposed the pericytes attaching to the stromal surface of the endothelial cells.
The pericyte was composed of a more or less bulging cell body and a few, long cytoplasmic processes. The size and shape of these structures varied considerably from cell to cell, and the variation seemed dependent upon the location in the capillary bed. The pericytes could be roughly divided into two major types according to the shape of the cell body and appearance of the cytoplasmic process though transitional forms occurred frequently.
Type I cell
The pericyte of this type had a slightly bulged fusiform cell body and long, branching cytoplasmic processes which were extending from both ends of the cell body along the capillary wall and terminals were often studded with spiny pedicles (Fig.  2) . In most of the pericytes the cell body as well as its processes tended to extend parallel to the long axis of the capillary, while some of the pericytes were oriented transversely.
The cell body of the pericyte usually lay somewhat apart from the capillary wall, but the processes directly contacted the wall (Fig. 3) . Type I cells Fig. 5 . Scanning electron micrograph of the pericytes on the capillary near the small vessels. In this region the pericytes show a rather flattened cell body of polymorphic contour from which short, pseudopod-like processes emerge. They lie closely together but some were scattered predominately in the region of the true capillary. They were loosely arranged at varying distance, but rarely in contact with adjacent cells via long processes. The pericytes at the point of the capillary bifurcation often extended their cytoplasmic process to either side (Fig. 4) . More frequent occurrence of the pericytes at the capillary bifurcation than elsewhere has been pointed out in the review by BENNINGHOFF (1930) .
Type II cell
The pericyte of this type, as compared with the Type I cell, had a larger and more flattened cell body of pleomorphic contour from which short irregular cytoplasmic processes radiated to embrace the capillary wall (Fig. 5 ). The cell distribution was denser in Type II than in Type I. The Type II cells were located closely around the capillary wall. Overlapping not only of the cytoplasmic processes but also of the cell body itself could be frequently observed in this type of pericyte. The cells were localized mainly in the wall of the capillaries in a transitional portion to small vessels. The finding that the pericytes become flattened and gradually irregular as they approach small vessels has been similarly demonstrated in early works by ZIMMERMANN (1923) and WOLTER (1956) with silver impregnation, and in a recent TEM study by RHODIN (1968) . In the same situation the pericytes came closer to each other or overlapped complicatedly (Fig. 6 ). The nature and physiological significance of the pericyte in literature (ZIMMER-MANN, 1923; BENNINGHOFF, 1930; RHODIN, 1968; HAMMERSEN, 1977) are controversial. The fact that the pericytes and smooth muscle cells tend to mix near the pre-or post-capillary portions in the rabbit retina suggests that the pericytes, at least Type II cells, are equivalent to or the precursor of the smooth muscle cells as the above authors postulated, but the present study does not give any decisive data in dicating the nature and function of these peculiar cells.
Recently UEHARA and SUYAMA (1978) have devised an enzymatic method by which the tissue is digested with collagenase and trypsin prior to fixation to visualize the adventitial surface of the retinal small vessels under the SEM. They emphasized that their method was excellent for the purpose of preserving the structural details of the cell surface.
According to our experience the technique of UEHARA and SUYAMA gave rather inconstant results as compared with the method originated by EVAN et al. (1976) , because the former resulted in an incomplete removal of extracellular materials and an occasional disruption of the cell surface.
